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APPROXIMATION OF INTEGRABLE FUNCTIONS
BY GENERALIZED ABCL-POTSS0N MEANS

Yuri L. NOSENKO

Abstract, Speciel representation (Zaunansky-typs representation) iz obtained (or gen-
eruliz] AlLel-Poisson mesws of Fourder sories [or integrable functicns. More exactly, the
devintion of such the function and ite generalized Abel-Poizson menns is represented as an
improper integral of second erder symmetric difference for the function nand o reaneiider.
This remainder is rstimated from both alowe and below in serms of second order meadlus
of smond limess for the foancthom
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1. Introduction
Lot f € Lpil < p < o) be a 2r-periedic function and let

Flah~ i epet®e =% L AglE) (1)
e — -

be the Fourier series of § with oy a3 Fourier coefficients of [ with respect to trigopometric
avatam.

Let,

Agfiry = flz+ 8} — fix— i,
ALY SOAGFIHY A F ) = ACATTUE))
b thie symmeteic difference for f of correspondent orders wich the step & taken g8 o point
x and
wolfi k)= sup ||AgfF{x)
e b

e the modulus of smoctliness of order o for with the slep b, The norme kere and through

the paper are taken in L.
Through the peper, we will deal with lwe different mesns of (1)
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w; Riesy means:

: ' I_-' |-I;.I 1.‘- ) )
.I'I’.:'I.:J':.F_: - E._ .:l]_— |I ;,l___| .:. ::a‘f'vl'-".'- A ::-I-_l

Hilsn

(they can be reduesd g seithmedi: means if 3 = 1and wo will wright AL = R.,): b)
generalised Abel-Poizson means i the form:

oo,
L o e, - o Y 5
_'-_1;.:|-|'I|:_1-:|= :E I no+ | -"1-.|_-:_:|-:.|. e Tw )
[ S

L means can be rodueed to usish Abel-Tujszon mewna il o & 1.
Classical reaull Ty M. Famansky |1| obrained first for & sibelads of the elaes of vomtin-
s functions is

el

F) - Ha(fix) =

7|

[ 8o tahdt s raits), (@
L

where the remaindor 7, satisfies the conediling
"'-!I{.I‘I: i P A =

for some B = 0 which is independent of f and n.'Tn this form, the resull is obeaiied in
(2.

The: results of this kind for Jdifferen: means ard Kunwn as Famansky-type ressults for
Inear means of (1).

2, Results

In this paper, the Zamanskv-type representution is obtained for Abel-Poisson ey of
L1} and more chan that the wstimation far Lhe: remainderin this reprosentatiog s Dilateral
(from beth phove and below) b not only from above sy in classical Znmanalky-type
resalt.,

Theorem 1. §f F = Loll = p < o) with the Fovrier derins (1) then thire are the
congtanty U, O which are imdemendent of eqd 1 osuch ihot

Flz) = PR{fix) = al ) - RO(f20) + 1ol fr),

-

ST . 1 i
Clag |/ _J = iiralfie)l < Chin (.‘r: fT+_I) . )]
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Theorem 2. If f safisfies the conditions of Thesrem A, then there are e conadanis
By, Ba, which are mdependent of [ and nosuch thet for o =1

=)
— ik

T = Frlfi=) = o J( AT flap™iat 4 Ba(f; 2).

&
1+l

: 1 e . . i 1
le{f;ﬂ—_!) Z libni fra)ll = Baus {\fiﬂ+1)'
3. Proofs

T o these theorems we use te technique developed in thi: series of our pubilica-
tions starting from 4] 4l 73] snd deviled to Zemansky-tepe representations im different
situations. This technique is based on two basic postions: comparison principie for lin-
ear means of Fourier series proposed by M. Trigub {sec [5]) and then boundednees of
correapondent norms of operators [Lebesgue cunstanta],

Sy, tn prove the deulle inequality in (3} we will prove firac that there are constants
s, Cylimlependent © of and’y such thal the inequality

Gy | Flzd RE( 152l £ I (sl £ 4

|z — R (f5 )| (4]

bzl
The transitionsl function in the comparison principle (see 13} for the right-side in-
prpality in {40 s

r .El b 'ﬂn
M) = ——(l o) =™ fafl - ul, we {=1,00 (0,1,
%
Il Nk ] = 1

Tt remains to check the boondedneas of Lebesgioe constants chrrespondent o Hhiis
funetion, Then il remains to wse the double estimation for the demviation

i — RE||- (5]

To prove theorem 2 we will use the representation (2} and ‘Theorem 1
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